Because 'Tangeglow' is seed-propagated and has normal meiosis, '7851-1' must have produced some male gametes that were incompletely unreduced and other gametes that were completely unreduced. The female fertility of interspecific hybrids with 36 chromosomes and 29 chromosomes was compared. The hybrids with 36 chromosomes exhibited greater fertility than the hybrids with 29 chromosomes. These results indicate that completely unreduced gametes provide for greater female fertility in the hybrid progeny because of the pre sence of complete genomes of Java and New Guinea Impatiens.
I. INTRODUCTION
New Guinea Impatiens cultivars, ~ hawkeri Bull., have become a big part of the bedding plant industry since their introduction in the 1970's (USDA, 1972; Winters, 1973) . Their foliage variegation and wide flower color range is of great ornamental value, but they are susceptible to hot, windy conditions found in the Midwestern United States (Pasutti and Weigle, 1980) . The Impatiens from Java, I. platypetala
Lindl., and Celebes, I. aurantiaca Teysm., have exhibited increased heat-tolerance compared with New Guinea cultivars.
Various interspecific hybrids have been produced, but sterility has been a continuous problem (Arisumi, 1973a (Arisumi, ,b, 1974 (Arisumi, , 1975 (Arisumi, , 1978 (Arisumi, , 1980 Armstrong, 1976; Beck et al, 1974; Pasutti and Weigle, 1980; Pasutti et al., 1977; . Production of amphidiploids overcomes the problem of sterility, but makes selection for heat tolerance more tedious. Some naturally occurring fertility has been found by crossing I mpatiens 'Tangeglow' with a New Guinea x Java hybrid, both parents being 24-chromosome interspecific hybrids (Stephens et al., 1988) . The nature of this fertility was investigated in this study.
Past researchers have suggested that interspecific hybrids have the ability to produce unreduced gametes, which seem to be more functional (Hermsen, 1984a,b) . The formation of unreduced gametes has been observed in interspecif ic hybrids of blueberries (Dweikat and Lyrene, 1988) , morning glories (Eckenwalder and Brown, 1986) , cassava (Hahn et al., 1990) , brassicas (Heyn, 1977; Vesperinas, 1988) , and potato (Lam, 1974) . Mechanisms for the formation of the unreduced gametes also have been suggested for the preceding crops.
These mechanisms vary with different species. Pasutti (1977) and Pasutti et al. (1977) also studied the 1 Tangeglow   1 x (I. hawkeri x platypetala) cross, but with a New Guinea x Java hybrid that was different from the one used in this study. Because of very poor pollen fertility in this hybrid, Pasutti (1977) believed that those few functional male gametes that were formed occurred because of the randomassortment principle , which states that an entire genome of a hybrid or the parental genomes could migrate to a pole creating stable gametes. The frequency of stable gametes would be (~)n x 3 where n equals the number of chromosomes present in the hybrid (Srb et al., 1965) .
The objectives of this study were to investigate the nature of pollen fertility in a New Guinea x Java hybrid and to determine the effect of chromosome number on female fertility in interspecific hybrids composed of genomes from New Guinea, Java, and Celebes Impatiens.
II. MATERIALS AND METHODS

A. Description of Plant Material
Plants used in the intial cross were 'Tangeglow' and '7851-1'. There have been differing opinions as to the parentage of 'Tangeglow', which has been shown to have 24 chromosomes (Pasutti and Weigle, 1980) . One hypothesis is that 'Tangeglow' is a New Guinea x Celebes (' Tangerine') hybrid (Armstrong, 1976) . It was found as a fertile sport on a 2n=20 plant, which means that in order for 'Tangeglow' to have a chromosome number of 2n=24 the Celebes genome must have doubled. The gametes would have 4 Celebes chromosomes and 8
New Guinea chromosomes. The other hypothesis is that 'Tangeglow' is a Java x Celebes hybrid with the entire genome doubled (Pasutti, 1977) . A doubling of the entire genome seems more likely to produce fertile gametes. The gametes would have 4 Celebes chromosomes and 8 Java chromosomes.
Celebes chromosomes are twice as large as New Guinea and Java chromosomes. Both parents contributed 4 Celebes chromosomes and 8 Java or New Guinea chromosomes. However, the size difference between New Guinea and Java chromosomes is not big enough to determine which species contributed the chromosomes present in 'Tangeglow' gametes. No matter which is the true parent, normal meiosis has been assumed in 'Tangeglow' because several selfed generations show only minimal phenotypic variation in the progeny and no variation in the 2n=24 chromosome number (Pasutti, 1977) . The hybrid '7851-1' is a 24-chromosome male-fertile, female-sterile plant derived from a New Guinea x Java cross (Hicks et al., 1987) .
Six of the 15 F 1 progeny from the 'Tangeglow' x '7851-1' cross were selected for the female fertility study: 3 genotypes with 36 chromosomes ('88-1-5', 1 88-1-6', and '88-1-13') and 3 genotypes with 29 chromosomes ('88-1-3', 1 88-1-10
and '88-1-11 1 ) .
A pedigree for the 6 selected F 1 plants and the backcross off spring from these 6 plants is presented i n 
Seed Set Experiment
This experiment was designed to determine the effect of chromosome number on the mean number of mature seeds per ovary. Two to 3 pollinations were made to each of the 6 F 1 genotypes at one time and allowed to mature (about 4 weeks).
The seeds were collected and counted, and the total number of ovules was determined for each ovary. Both of these data sets were analysed. The successful pollination percentage for each genotype was calculated from the number of ovaries containing mature seed, based on the total number of pollinations attempted. The collected seeds were planted to determine the percent germination for each genotype.
F. Data Analysis
The data for percent fertilized ovules were analysed as an incomplete block design because of the abortion of some of the ovaries. The data for seed set and total number of ovules per ovary were analysed as a completely randomized design. A single degree-of-freedom F-test contrasting the 36 -chromosome genotypes and the 29-chromosome genotypes was performed in each analysis. All statistical analyses used the Statistical Analysis System's General Linear Model (Barr et al., 1976) .
III. RESULTS
The 15 significantly fewer than genotypes with 36 chromosomes (Table   2 ). The percent seed germination also differed between each group of genotypes, with the 29-chromosome genotypes exhibiting lower germination than the 36-chromosome genotypes (Table 2) . Genotype Figure 4 . Effect of chromosome number on the mean % fertilized ovules for selected interspecific Impatiens hybrids (88-1-3, -10, -11, -5, -6 , and -13) . The data were collected two weeks after pollination. The number of fertilized ovules per ovary was expressed as a percent based on the number of total ovules per ovary. A single degree-of-freedom F-test contrasting plants with 36 chromosomes (88-1-5, -6, and -1 3} and pl a nts with 29 chromosomes (88-1-3, -10, and -11 ) wa s significant at the P=0. 0 1 level chromosomes but 28 was the lowest number observed. Mok and Peloquin (1975a,b,c) and Mok et al. (1975) 
